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La presente invention a pour objet une forme pharmaceutique orodispersible solide 
pour Tadministration par voie orale de perindopril, ou de ses sels pharmaceutiquement 
acceptables, sans prise simultanee d'un verre d'eau et sans probleme de deglutition. 

Le perindopril est un compose antihypertenseur qui exerce notamment une activite 
inhibitrice sur certaines enzymes, comme les carboxypolypeptidases, les 
enkephalinases ou la kininase 11. II inliibe notamment la transformation du decapeptide 
angiotensine I en Toctapeptide angiotensine II, responsable dans certains cas de 
I'hypertension arterielle, en agissant sur I'enzyme de conversion. 

L'emploi en therapeutique du Perindopril et de ses sels pharmaceutiquement 
acceptables permet de reduire ou meme supprimer I'activite de ces enzymes 
responsables de la maladie hypertensive ou de I'insuffisance cardiaque. L'action sur la 
kininase II a pour resultat Taugmentation de la bradykinine circulante et egalement la; 
baisse de la tension arterielle par cette voie. . i 

u 

Actuellement, le sel de /er/-butylamine du perindopril est administre par voie orale* 
sous forme de comprimes a avaler avec un demi- verre d'eau. Ces comprimes de^^ 
perindopril sont utiles pour le traitement de Thypertension arterielle et rinsuffisance;:. 
cardiaque congestive. 

Les doses de sel de rerr-butyl amine du perindopril couramment prescrites vont de 
1 mg a 8 mg par jour sous la forme de comprime a liberation immediate. 

De nombreuses personnes ont des difficultes pour avaler les comprimes 
conventionnels souvent de taille non negligeable. Les problemes lies a Tingestion de 
medicaments (etouffement, suffocation par obstruction de la gorge) sont souvent a 
Torigine d*un mauvais respect des posologies, voire d'un arret du traitement. 

Les compositions pharmaceutiques de la presente invention permettent non seulement 
de remedier aux inconvenients connus de la forme comprime a avaler mais egalement 
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de proposer un service medical rendu superieur permettant notamment Tamelioration 
de la qualite de vie des patients. 

La composition pharmaceutique orodispersible de perindopril presente Tavantage 
d'une obtention rapide de taux plasmatiques eleves en principe actif. 

5 La composition pharmaceutique orodispersible selon Tinvention presente la 
particularite de ne necessiter ni eau ni mastication au cours de son administration, Elle 
se desagrege tres rapidement dans la bouche, de preference en moins de trois minutes 
et de maniere encore plus preferentielle en moins d'une minute. 

De nombreuses formes a dissolution rapide sont decrites dans Tart anterieur. De 
10 maniere generale, les technologies decrites precedemment ont en commun Tutilisation 
d*un agent desintegrant comme le Kollidon® CL (polyvinylpyrrolidone reticulee), 
TEXPLOTAB® (fecule carboxymethylee), VAC DISOL® (carboxymethylcellulose 
sodique reticulee). 

Get ^agent de desintegration est indispensable dans la formulation des comprimes 
15 orodispersibles et doit etre utilise conjointement avec un excipient de compression 
directe. Les difficultes rencontrees pour la fabrication de tels comprimes resident dans 
le fait qu'il est tres difficile d'obtenir des comprimes presentant des caracteristiques 
physiques constantes et reproductibles et compatibles avec les contraintes de 
manipulation classiques des comprimes. 

20 En effet, les melanges classiquement utilises conduisent a des comprimes de durete 
tres elevee totalement inadaptee a une desagregation rapide dans la cavite buccale. 

D'autres formes orodispersibles sont realisables par Tutilisation de la lyophilisation 
aboutissant a Tobtention de formes solides tres poreuses denommees "lyophilisat oral". 
Ces formes necessitent Tutilisation d'un procede industriel tres specifique, complique 
25 et long de mise en oeuvre, dormant une fomie medicamenteuse a prix de revient eleve. 
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De plus, le precede de fabrication par lyophilisation necessite une etape de dissolution 
dans I'eau du principe actif pouvant entrainer une degradation de ceiui-ci. 

La presente invention permet de remedier a ces inconvenients. Elle conceme une 
forme solide orodispersible de perindopril contenant un excipient simple, d'origine 
5 naturelle permettant la desagregation rapide, presentant une neutralite gustative et de 
texture agreable. Get excipient joue le r61e a la fois de liant et de desintegrant, II 
permet d'obtenir une formulation de perindopril simple, sans utilisation d'eau dans le 
procede de fabrication, ayant une excellente aptitude a la compression directe 
conduisant a des comprimes de faible friabilite et de durete compatible avec les 
10 techniques classiques de manipulation. 

Plus particulierement, Tinvention conceme une composition phaimaceutique solide 
orodispersible de perindopril caracterisee en ce qu^elle contient : 

- du perindopril ou un de ses sels pharmaceutiquement acceptables, / 

- et des granules consistant en lactose et amidon coseches. 

15 La composition selon Tinvention pent egalement contenir, pour des raisohs de< 
fabrication des composes, un ou plusieurs lubrifiants et un agent d*ecoulement ainsi.^i 
que des ar6mes, des colorants et des edulcorants, classiquement utilises, 

Dans les compositions pharmaceutiques selon Tinvention, le perindopril se trouve 
preferentiellement sous la forme de sel de /er/-butylamine, 

20 L'invention a egalement pour objet Tutilisation de granules consistant en lactose et 
amidon coseches pour la preparation de compositions pharmaceutiques solides 
orodispersibles de perindopril. 

On entend par le terme "orodispersible" des compositions pharmaceutiques solides qui 
se delitent dans la cavite buccale en moins de 3 minutes, et de preference en moins 
25 d'une minute. 
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Lesdits granules compris dans les compositions pharmaceutiques solides selon 
rinvention correspondent aux compositions decrites dans la demande de brevet EP 
00/402159.8. Ces granules sont caracterises par une structure spherique et une 
comprimabilite avantageuse et sont commercialises sous Tappellation STARLAC®. 

5 Les proprietes desintegrantes desdits granules sont connues pour des comprimes 
places dans des volumes de liquides importants, sous agitation. II est particulierement 
surprenant que de tels granules employes pour la fabrication de formes orodispersibles 
puissent dormer des resultats particulierement satisfaisants en terme de desagregation 
en bouche, et ce pour deux raisons. 

10 La premiere est basee sur le constat que les excipients les moins solubles dans Feau 
sont les plus appropries a la formulation de comprimes orodispersibles (la 
solubilistion, entratnant une augmentation de viscosite de Teau, est un frein a sa 
penetration dans les comprimes). Or lesdits granules comprennent une fraction 
importante de lactose tres soluble dans Teau. De plus, Tamidon compris dans lesdits 

15 granules n'est pas un agent "super desintegrant" tel qu'utilise et decrit dans les formes 
orodispersibles de I'art anterieur. 

La deuxieme est basee sur le constat que les proprietes de disintegration d'ufi excipient 
(utilise dans un comprime) evaluees dans Teau par les methodes conventionnelles ne 
sont pas extrapolables au comportement du meme comprime in vivo, dans la salive, 

20 En effet, les vitesses de desintegration dans I'eau sont mesurees (selon la Pharmacopee 
Europeenne) dans une quantite d'eau suffisamment importante pour ne pas atteindre la 
saturation en terme de solubilisation, alors que in vivo, de par le faible volume de 
salive, les excipients sont a saturation. De plus, I'agitation a laquelle sont soumis les 
comprimes lors du test usuel ne reflete pas la desagregation en bouche. La 

25 Demanderesse a ainsi constate lors d'essais comparatifs que certains excipients connus 
comme bons desintegrants n'etaient pas adaptes a la preparation de formes 
orodispersibles. Inversement, certains excipients se desintegrant moyennement dans 
Teau peuvent presenter des proprietes avantageuses in vivo. 
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La Demanderesse a alors trouve que lesdits granules conferaient de facon surprenante 
aux comprimes de tres bonnes aptitudes a se desagreger en bouche, et ce pour une 
large gamme de diuretes de comprimes, tout en conservant une friabilite faible ce qui 
est particulierement remarquable. En effet, la plupart des formes orodispersbiles de 
Tart anterieur qui se delitent rapidement dans la bouche sont tres friables, ce qui se 
traduit par la necessite d'utiliser un conditionnement specijSque et par des risques de 
desagregation du comprime des qu'il est manipule et ote de son emballage. 

II est particulierement remarquable que les cri teres d'orodispersibilite et de friabilite 
faible precites soient respectes pour une large gamme de durete de comprimes, c'est-a- 
dire pour des comprimes presentant une durete comprise entre 15 et 30 Newtons. 

Les compositions pharmaceutiques selon Tinvention sont preferentiellement 
caracterisees en ce qu'elles contiennent, par rapport au poids total du comprime : 

- de 1 % a 10 % en poids de perindopril ou d'un de ses sels pharmaceutiquefnent 
acceptables, 

- de 85 % a 98 % en poids de STARLAC®. 

* 

EUes contiendront eventuellement de 0,1 % a 3 % en poids d'agents lubrifiants c<^mme 
le stearyl-fumarate de sodium ou le stearate de magnesium, preferentiellement de 
0,5 % a 1,5 %, et de 0,1 % a 3 % en poids d'un agent d*ecoulement comme la silice 
coUoidale, preferentiellement de 0,5 % a 1,5 %. 

Les exemples suivants illustrent Tinvention mais ne la limitent en aucune fafon : 

Comprimes orodispersibles de perindopril 
EXEMPLE 1 : 

Formulation : Comprime termine a 100 mg 



Constituants 


Quantite (mg) 


Perindopril /erZ-butylamine 


4 


Starlac® 


94 


Stearyl-fumarate de sodium 


1,5 


Silice colloidale anhydre 


0,5 
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EXEMPLE 2 : 

Formulation ; Comprime termine a 200 mg 



Constituants 


Quandte (mg) 


Perindopril rer/-butylamine 
Starlac® 

Stearyl-fumarate de sodium 
Silice colloidale anhydre 


8 

188 . 
3 
1 



Les comprimes sont prepares par melange des constituants suivi d'une compression 
directe. La durete des comprimes des exemples 1 et 2 est environ egale a 20 Newtons, 

Afin d*evaluer le temps de desagregation en bouche, les comprimes orodispersibles de 
perindopril decrits dans les exemples 1 et 2 ont ete places dans la bouche. Lors de ces 
tests, il s'est avere que pour chacune des formulations testees le temps de 
desagregation dans la bouche etait inferieur a 1 minute. 
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REVENDICATIONS 

1- Composition pharmaceutique solide orodispersible de perindopril, ou de ses sels 
pharmaceutiquement acceptables, caracterisee en ce qu'elle comprend : 

- du perindopril ou un de ses sels pharmaceutiquement acceptables, 
5 - des granules consistant en lactose et amidon coseches. 

2- Composition pharmaceutique selon la revendication 1 caracterisee en ce qu'elle 
comprend, par rapport au poids total de la composition : 

-de 1 % a 10 % en poids de perindopril ou d'un de ses sels pharmaceutiquement 
acceptables, 

10 - de 85 % a 98 % en poids de granules consistant en lactose et amidon coseches. 

3- Composition pharmaceutique selon la revendication 2 caracterisee en ce qu'elle 
comprend de 2 % a 6 % en poids de perindopril, ou d'un de ses sels 
pharmaceutiquement acceptables. 

4- Composition pharmaceutique selon la revendication 1 caracterisee en ce qu'elle 
15 comprend egalement un ou plusieurs lubrifiants, et un agent d'ecoulement. 

5- Composition pharmaceutique selon la revendication 1 caracterisee en ce qu'elle se 
presente sous forme de comprime. 

6- Comprime selon la revendication 5 caracterise en ce qu'il est obtenu par 
compression directe. 

20 7- Comprime selon la revendication 6 caracterise en ce que sa durete est comprise 
entre 15 et 50 Newtons. 

8- Comprime selon la revendication 7 caracterise en ce que sa durete est egale environ 
a 20 Newtons- 
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9- Utilisation de granules consistant en lactose et amidon coseches dans la fabrication 
des compositions solides orodispersibles de perindopril, ou de ses sels 
pharmaceutiquement acceptables, se delitant en bouche en moins de trois minutes et de 
preference en moins d*une minute. 

10- Composition pharmaceutique solide orodispersible de perindopril ou d'un de ses 
sels pharmaceutiquement acceptables, selon la revendication 1, utile pour le traitement 
de Thypertension arterielle et Tinsuffisance cardiaque. 
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The present invention relates to a solid orodispersible pharmaceutical form for the 
administration of perindopril or pharmaceutically acceptable salts thereof by the oral 
route, Avithout the simultaneous drinking of a glass of water and without the problem 
of swallowing. 

Perindopril is an antihypertensive compound which especially has an inhibitory action 
on certain enzymes such as carboxypolypeptidases, enkephalinases or kininase 11. It 
inhibits especially the conversion of the decapeptide angiotensin I to the octapeptide 
angiotensin II (which is in certain cases responsible for arterial hypertension) by acting 
on the converting enzyme. 

The use in therapeutics of perindopril and pharmaceutically acceptable salts thereof 
makes it possible to reduce or even to suppress the activity of such enzymes, which are 
responsible for hypertensive disease or heart failure. The action on kininase II results 
in an increase in circulating bradykinin and, consequently, in a decrease in arterial 
tension. 

Currently, the /er^-butylamine salt of perindopril is administered by the oral route in 
the form of tablets to be swallowed vAtii half a glass of water. Those perindopril 
tablets are of use in the treatment of arterial hypertension and congestive heart failure. 

The doses of the /err-butylamine salt of perindopril that are currently prescribed range 
from 1 mg to 8 mg per day, in the form of immediate-release tablets. 

Many people have difficulty in swallowing conventional tablets, the size of which is 
often not negligible. The problems associated with the ingestion of medicines 
(choking; suffocation as a result of obstruction of the throat) are often the cause of 
poor adherence to dosage regimens or, indeed, of discontinuation of treatment. 

The pharmaceutical compositions of the present invention make it possible not only to 
solve the known problems of a tablet form that has to be swallowed but also to offer a 
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superior medical service which especially allows the quality of life of patients to be 
improved. 

The orodispersible pharmaceutical composition of perindopril has the advantage that 
elevated plasma levels of active ingredient are obtained rapidly. 

5 The orodispersible pharmaceutical composition according to the invention has the 
particular characteristic of requiring neither water nor chewdng in the course of its 
administration. It disintegrates very rapidly in the mouth, preferably in less than three 
minutes and even more preferably in less than one minute. 

Many rapid-dissolution forms are described in the prior art. In general, it is common to 
10 the previously described technologies that they use a disintegrating agent such as 
KoUidon® CL (crosslmked polyvinylpyrrolidone), EXPLOTAB® (carboxymethyl 
starch) and AC DISOL® (crosslinked sodium carboxymethylcellulose). 

That disintegrating agent is indispensable to the formulation of the orodispersible 
tablets and has to be used in conjunction with a direct-compression excipient. The 
15 difficulties encountered in the manufacture of such tablets reside in the fact that it is 
very difficult to obtain tablets having physical characteristics that are constant and 
reproducible and compatible with the customary handling requirements of tablets. 

However, the customarily used mixtures result in tablets of very considerable hardness 
which is completely unsuitable for rapid disintegration in the oral cavity. 

20 Other orodispersible forms can be produced by using lyophilisation, resulting in very 
porous solid forms called "oral lyophilisates". Those forms require the use of a highly 
specific and complicated industrial process which is lengthy to carry out, yielding a 
medicament form which has a high cost price. Moreover, the manufacturing process 
by way of lyophilisation requires a step in which the active ingredient is dissolved in 

25 water, which can cause decomposition of the active ingredient. 
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The present invention enables those problems to be solved. It relates to a solid 
orodispersible form of perindopril comprising a single excipient of natural origin 
which allows rapid disintegration and which has a neutral flavour and agreeable 
texture. The said excipient acts both as binder and as disintegrant. It allows a simple 
5 perindopril formulation to be obtained, without using water in the manufacturing 
process, having excellent suitability for direct compression, resulting in tablets of low 
friability and of a hardness that is compatible with customary handling methods. 

More specifically, the invention relates to a solid orodispersible pharmaceutical 
composition of perindopril, characterised in that it comprises : 
10 - perindopril or a pharmaceutically acceptable salt thereof, 
- and granules consisting of co-dried lactose and starch. 

The composition according to the invention may also comprise, for reasons of 
compound manufacture, one or more lubricants and a flow agent, as well as 
flavourings, colourings and sweetening agents as conventionally used. 

15 In the pharmaceutical compositions according to the invention, the perindopril is 
preferably in the form of the rerNbutylamine salt. 

The invention relates also to the use of granules consisting of co-dried lactose and 
starch in the manufacture of solid orodispersible pharmaceutical compositions of 
perindopril. 

20 The term "orodispersible" is understood to refer to solid pharmaceutical compositions 
which disintegrate in the oral cavity in less than 3 minutes, preferably less than one 
minute. 

The said granules present in the solid pharmaceutical compositions according to the 
invention correspond to the compositions described in Patent Application 
25 EP 00/402159.8. Those granules are characterised by a spherical structure and an 
.advantageous compressibility and are meirketed. under the. nanie STARLAC^^ 
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The disintegrating properties of the said granules are known for tablets placed in large 
volumes of stirred liquids. It is especially surprising that, when used in the 
manufacture of orodispersible forms, the said granules should give especially 
satisfactory results in terms of disintegration in the mouth, for two reasons. 

5 The first reason is based on the finding that the least water-soluble excipients are the 
most suitable for the formulation of orodispersible tablets (dissolution, in bringing 
about an increase in the viscosity of water, slows down its penetration into the tablets) 
and yet the said granules contain a large amount of highly water-soluble lactose. 
Moreover, the starch contained in the said granules is not a "super-disintegrant" agent 

10 as used and described in the orodispersible forms of the prior art. 

The second is based on the finding that the disintegrant properties of an excipient 
(used in a tablet), when determined in water using conventional metiiods, cannot be 
extrapolated to the behaviour of the same tablet in vivo, in saliva. Disintegration rates 
in water are measured (in accordance with the European Pharmacopoeia) in an amoimt 

15 of water that is sufficiently large not to reach saturation level in terms of dissolution, 
whereas in vivo, by virtue of the small volume of saliva, the excipients are at saturation 
level. Furthermore, the stirring to which the tablets are subjected in the customary test 
does not reflect disintegration in the mouth. The Applicant accordingly fovind, during 
comparative tests, that certain excipients which are known as good disintegrants are 

20 not suitable for the preparation of orodispersible forms. Conversely, certain excipients 
that exhibit average disintegration in water may exhibit advantageous properties in 
vivo. 

The Applicant then foxmd, surprisingly, that the said granules rendered the tablets 
highly suitable for disintegration in the mouth, that being the case over a wide tablet 
25 hardness range, whilst maintaining a low level of friability, which is especially 
remarkable. Most orodispersible forms of the prior art which disintegrate rapidly in the 
mouth are highly friable, which is reflected by the need to use a specific packaging 
and the risk of the tablet disintegrating as soon as it is handled and taken out of its 
pack. 
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It is especially remarkable that the above-mentioned criteria of orodispersibility and 
low friability are maintained over a wide tablet hardness range, that is to say for tablets 
having a hardness of from 15 to 30 Newtons. 

The pharmaceutical compositions according to the invention are preferably 
characterised in that they comprise, in relation to the total weight of the tablet: 

- from 0.1 % to 10 % by weight of perindopril or a pharmaceutically acceptable salt 
thereof, 

- from 85 % to 98 % by weight of STARLAC®. 

They may optionally comprise from 0.1 % to 3 % by weight of lubricating agents such 
as sodivim stearyl fumarate or magnesiimi stearate, preferably from 0.5 % to 1.5 %, 
and from 0.1 % to 3 % by weight of a flow agent such as colloidal silica, preferably 
from 0.5% to 1.5%. 

The following Examples illustrate the invention without limiting it in any way: 

Orodispersible perindopril tablets 
EXAMPLE 1 ; 

Formulatiop : Finished tablet of 100 mg 



Constituents 


Amount (mg) 


Perindopril rer/-butylamine 


4 


Starlac® 


94 


Sodium stearyl fumarate 


1.5 


Anhydrous colloidal silica 


0.5 



EXAMPLE 2 ; 

Formulation ; Finished tablet of 200 mg 



Constituents 


Amount (mg) 


Perindopril /er/-butylamine 


8 


Starlac® 


188 


Sodium stearyl fumarate 


3 


Anhydrous colloidal silica 


1 



THIS PAGE BLANK'(USPT0) 



First filing 



-6- 

The tablets are prepared by mixing the constituents, followed by direct compression. 
The hardness of the tablets of Examples 1 and 2 is about 20 Newtons. 

In order to determine the disintegration time in the mouth, the orodispersible 
perindopril tablets described in Examples 1 and 2 were placed in the mouth. In these 
tests it was found that, for each of the formulations tested, the disintegration time in 
the mouth was less than 1 minute. 
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CLAIMS 

1- Solid orodispersible pharmaceutical composition of perindopril, or 
pharmaceutically acceptable salts thereof, characterised in that it comprises: 

- perindopril or a pharmaceutically acceptable salt thereof, 
5 - granules consisting of co-dried lactose and starch. 

2- Pharmaceutical composition according to claim 1, characterised in that it comprises, 
in relation to the total weight of the composition : 

- from 0.1 % to 10 % by weight of perindopril or a pharmaceutically acceptable salt 
thereof, 

10 - from 85 % to 98 % by weight of granules consisting of co-dried lactose and starch. 

3- Pharmaceutical composition according to claim 2, characterised in that it comprises 
from 2 % to 6 % by weight of perindopril or a pharmaceutically acceptable salt 
thereof. 

4- Pharmaceutical composition according to claim 1, characterised in that it also 
15 comprises one or more lubricants and a flow agent. 

5- Pharmaceutical composition according to claim 1, characterised in that it is in the 
form of a tablet. 

6- Tablet according to claim 5, characterised in that it is obtained by direct 
compression. 

20 7- Tablet according to claim 6, characterised in that its hardness is from 15 to 
50 Newtons. 



8- Tablet according to claim 7, characterised in that its hardness is about 20 Newtons. 




9- Use of granules consisting of co-dried lactose and starch in the manufacture of solid 
orodispersible compositions of perindopril, or pharmaceutically acceptable salts 
thereof, which disintegrate in the mouth in less than three minutes, preferably less than 
one minute. 

10- Solid orodispersible pharmaceutical composition of perindopril or a 
pharmaceutically acceptable salt thereof, according to claim 1, for use in the treatment 
of arterial hypertension and heart failure. 
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